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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymerization 
initiation system useful for producing a polymer having a 
narrow molecular-weight distribution and a controlled 
molecular weight. 

SOLUTION: A vinyl-based monomer is radically 
polymerized in a living way in the presence of a 
polymerization initiator system composed of a metal 
complex (A) of the formula (A is carbon or phosphorus 
atom; M is a transition metal element; X is an organic :| 
group which may contain an oxygen atom or a nitrogen 

atom; (k) is an integer of 2-8; (m) is 1 or 2) and a radical ' 
initiator (B). In the metal complex (A), the metal element 
M is a transition metal element of the groups 7-1 1 of 
the periodic table. The radical initiator (B) is an azo 
compound, an organic peroxide, an inorganic peroxide, or 
the like. The ratio of the metal complex (A) and the 
radical initiator (B) is the former/the latter of about 
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[006 6] m^it. m-&ist&©{ft, !^:>gic 

[0067] *ieBJ©m^gg*&^M«. ^^©l^:::-;!'^^ 

^S©»I®$n/c*^{*:=&S!liSf sctAi-ctr 
Sfcst), f#6n/tS^(*ti. e-;l/mM{*©aS. 
ft©#jg^Ci"CClSDr. S^©fflja 
fijy^. WUlfiSff$«c<b'©s!yf^fflf}B§. ^*4^j:<!:©:3-7^^ 

[0068] 

SiJS^fflUSi. a^©K-x;V3ft^aflw;fe«Jl^>i^ee,{c 
^2^*;l'S-&S-&5C<!:**r-€?S. ^(Dfclt. S^© 

:S^=•S:^^5©»lt»S^«^*^i'S C tii^V^ 
[0069] 

[00701 wF(ommmTRutmm^inism 
mere. 

[007 1 ] mmmiRzjftmmxmt^tifcm^com-^ 

(*>&;?7X^ovhi/^:7^- (GC. {^) ^|gf^F?f 
i?, *7A: PEG8 0 0 0) *ffll>Trta5»j»ft (rt 

#M»©?«d>a4*^(*'^©l£<k* (fi^^) i L.r# 

(53-^^*) S5[¥±^^^S (Mn) RC^aS¥J4|^^^a 
(Mw) tt. -J-VW^— 5X— >^PV h ^'•^^ — 
(GPC. (M) m ifflOTTfB^-raiJS 

[0072] 

:Shodex K-805L. 3*it?'J 

: i7pIaJ^;^A 
* ^ Afig : 4 0 °C 
*^mS :7Sil®tlT*it (R I ) 
flSJt : 1 mL/^}- 

Uli^i 
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0. 1 (0, 1 4 mm ol. 20iTimol/L)4 

;^^U>1. 6mL{14mmol. 2. Omol/' 
L) , ^h^t KD:^:7a?^>0. 33mL. hJlx-y 

4. 44mL. A I BN H;bx>;^ agjgo. 25m 
o I /L) 0. 56mL<0. 14mmol. 20 mm 
o l/L) «aSjDLr. +^*$l./Co fg^^^rlm 

[0 07 3 ] Rit^m^^ 9 8 ^mi^Lfcm lo 

^^^w±^mco s^^{i9B#ra3g®^-e3o%. 4 
8 B^r^igig^r' 7 0 %r'«> -5 /co 

[0074] h^Ux>-C««;L//cf*. 5R^JK: 

(O^lf-mRZJ^^M^m:^. 9^Kg®flrMn = 26 
0 0 . Mw/M n = 1 . 2 3. 4 SmrS&m^i^X'Mn = 
5 10 0. Mw/Mn = 1 . l 7X^$>r>fc^ ^#6tl/c^^* 

[0 07 5] ||«gWl2 

M^mi[i:4 0%. Mn = 3 0 0 0, Mw/Mn = 

1. 22r^o. sof^mmm^i^. m^m^t8o%. m 

n = 60 0 0. Mw/Mn=l. 2 6r*o3to f#6n 

[0 07 6] mmms 

hV:^ (N, N-5;?x^jU>?^5j-;^;l/^>*^- h) 3 30 
0. 5m€r (0. 07mmoK 10mmoi/L)i5 

Mn = 3400. Mw/Mn=l. 57t?*>3, 50B# 

Pe^^Siif*. M^^(i6 8%. Mn = 5 80 0. Mw/M 

n=i. 4 9r'*o/c, ?ie>n/cjj<gx^u>«cim 

GPCftsBg30i#iItttr&o/c. 
[0 07 7] JISS«?II4 

05. lmg(0. 21mmol. 30mmol/L) 40 

30%. Mn = 2000. Mw/Mn = 1 . 17rA 

lOOmmm&^k. a^^tt5 9%, Mn = 34 0 
0. Mw/Mn = l. 17-C^o;^Co nhntc^^) 

[007 81 mmms 

hUX(N, N->?X^J^ix^:t:^J^/^V- h) gt7 
0. Img (0. 14mmol. 20mmol/L)* 
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;^^U>4. 81mL(42mmol. 6. Omol/ 
L). f*h5tKa:^:7:S7l/>lmL. h;Ux>0. 5 
6mL. A I BN h;Ux>?giK (ig^O. 25mol/ 
DO. 56mL(0. 14mmol, 2 0mmo 1/ 

L) ^miMLx. +^mwLfc. m^^m^imLr-:> 
^mm(^cmmutci^. i2o-acj[jpaL.rs^*ga*&$ 

[0079] SfE^Pa3&i8^aSi:>'l 0 o^rasiSL^/c 

ffiLfc, 8mmm&^. m^m^t4 4%. Mn = 9 3o 
0. Mw/Mn = i. 38r*o. loommmMik. 

m^mU8 9%. Mn = 2 0. 5 0 0. Mw/Mn = 

G p c ft^;05^ii^r ^ -o ft. 

[0 08 0]j|SfeM6 

5. Omg (0. 07mmol. lOmmo l/L) . 
0. 2 5 m o 1 /LCDA I BN h;l'X>rg^O. 28m 
L (0. 07mmoK 1 0 mm o 1 /L) ^i^effiL/. 

sis^ra* 2 4 1 0 0 ^ra 6 -r -setii^^jiisw 
sii^i^cctfo/c, 2 4mmi^m^i^. s^*»5 4%. 

Mn =2 1 6 0 0. Mw/Mn = 1 . 31^^*). 10 
omWSmmk. S^^«8 5%. Mn = 3 1 20 0. M 
w/Mn= 1. SO-Cab-o/Co ?#e>n/c!i^ U U>« 

[0 08 1] mmmi 

h';x (N. N-S^X^;l/S;?^:e-^;Uy\'^^ 135 
0. 4m g (0. 1 4mmo 1. 20mmol/L)5& 

;^^U>1. 6mL(14mmol. 2. Omol/ 
L).'rh'^tKn:^>':^U>0. 33mL. h^l/X> 
4. 46mL. A I BN hJl/X>;^ (iSJKO. 25m 
o 1 /L) 0. 56mL(0. 14mmol, 2 0 mm 

oi/L) ^mmux. +^nLtc. u^mm^ im 
L-roseii^tctmo/c«. 1 2 o-cicfinisL/Ta^?: 

[0 08 2 ] JSJt£;^ra3&53^Saf3 OB$fffl^L/h^ 

.•^^-r. m^sj£;^*-7 8-ac?ft±pT^cicci:om^ 

U/c„ 3B#iaiSja^^, S^*^*3 4%. Mn = 4 7 0 
0. Mw/Mn = 1. 8 7-C*)0. 3 OB^HSi^l^. M 
^^{^7 9%. Mn = 7 9 00. Mw/Mn=l. 6 0 

r*>o/co ft 6nfcd<yx^u>«c^-mfe. gpca 
[0 08 3] mi^ms 

m^fik*14 0'C. ra£B#Pel«:3. 5BLO'3 08$re1<h 

ri^im^tmmm4 tmmf^cm^ir^y^fc. 3. s^ra 

liMft. S-^*&i2 8%. Mn= 3 3 00. Mw/Mn 

= 1 . 5 8 rA)f3 . 3 ommmmm. m^m^ts 9%. 
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Mn = 6 6 0 0. Mw/Mn= 1 . 5 6t?^o/Co ff 6 
[0 0 8 4]||Sg^9 

22. 2mg (0. 14mmol. 20mmol/L) 

^;J^^U>1. 60mL ( 1 4mino 1 . 2. Omol 
/L) . t^^>0, 27mL. h>»Ux>4. 45ni 
L, A I BN asao. 2 5mol/L) 10 

0. 56mL(0. 14mmoK 20mmoI/L) 

[0 08 5] SJCd^PbW2 4^PaSLO'2 5 Z^m^mM 

-ofctc^. 2 4mmmmm(Dm^muA4%. 252 

[0086] hJl/X^-C^f^U/ct^. 5S^«^JCC 

CD^*»;X^U>C7)MnC3:3 4 0 0. Mw/Mntil. 1 
2 5 2B$PB^Mit^^<^>^^••;y^^^>^DMn{i5 2 0 

0. Mw/Mn{il. 2 Ctl^OGPCfl,^ 

[0 08 7] HiSWI 1 0 

mmmQ^^i^x. a-^ss:* i o o -etc u . 
±mm^ 1 0 0 ^r^:fej:c;4 o i mr^^co^i^iJiM'^t. m 
tm9 tmm(^cM:^Kiz^^m\ ^to^^^^^motco 30 

100 B$PBlSiaf*<DS^^«4 9%. Mn»3300. 

Mw/Mn « 1 , 1 1 -e* D . 4 0 7 mmmMk(om<^ 

^t3:7 1%. Mn«5 0 0 0. Mw/Mn«l. 1 2 "C 

[0088] mmm i i 

i&^{?J9 5C*>C^r. X^U>4. 8 1mL (42nimo 

1, 6. Omo 1/L) . :t^^>0, 80mL. h-'U 
x>0. 7 ImLKU. fi-&CD<?±^Pa^8^ra*5i:C>* 
6 9B$KCcL/i^c£m«. *j^t?«J9<h|^I«ICcM'&JSir.^?f 

C\ ^(DlSm^^WU/Co 8 0$Pa1M3l^(7)m^*«3 8 40 

Mn»9300, Mw/Mn«l. 18't?. 69B# 
WmM^<Dm^mt7 Mnlil 74 0 0. Mw/ 
Mn(*l. 23-CAO. cn6(DGPCfllS5i#iit14-e 

[0089] mmm i 2 
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l^VX (N. N->^X6F;l/>^^:t:^7>^l^>'^^- h) 1^7 
0. Img (0. 1 4mmo I . 2 0 mm o I /L) % 

^ ^ ^ »; ^Uffi^-^ 1. 50mL (14mmol, 2. 
Omo 1/L) . t^^>0. 25mL. N. N-S?y 
^.H/Tfwl/AT^ F4. 6 2mL. A I BNCDN. N-i^ 
^^;l/;^;l/AT5 F^ig (?iiaO. 2 5m o 1/L) 
0. 56mL(0. l4mmol.2 Ommo I /L) 

[0 090] JSiS^P^j&UB^F^RO'a 0B#K^ig3tb;^c 
Nf^'^.r. a^JgJc6^«r-7 8-CK:?&iPT^c:<b{C<l:0S 

^^rtf /c i C 6 . 4 ^HJSa^OS^^^i 5 7%^. 
3 0 9 4 o/c. 

[009 1 ] m^m,^ V )vx,-^x^^mLtdk. mmm^c 

r^Sjfif^0O^I< V^^^V ^)l(DUn (^42 00. 

Mw/Mntii. 7 7-c. 3 ommm7m^<Dyi^') ^ ^ ^ 

y;l/M^^;KDMn«7 2 0 0. Mw/Mn«l. 4 6 

r-^o. cti6<0GPCft*a&3:#W4r'^-:>irco 

[0092] J:b*50iJ 1 

JJOii-r. h>H^x>C7)gSJlOM^4. 5 1 mL . JSJCB^K^ 

3 0 B^rai-T'SA^i^ti^fe^!! 1 tmmt^cn-ofco 3om 
muMik. m^mui 4%. Mn = 1 1300, mw/ 

Mn = 4. 0 9T'^-^/Co ^/cfS^nftuJ^ 'J U> 

GPCft^:)&^:nii#ttr'*>-3/Co 

[0 09 3] tb»5««2 

A I B N ^?^JnHi-r. h Jl/X>CD'^Snm^ 5 , 0 2m 
ifo/Co 5 0^PBljgiiUr4>S-^i*m#6nJ^j:?!p-:>fCo 

[0094] mmmRatmmt^h^Mf^t^rjij^^^c. m 
f - ^ ^ ;niJ6^j*Msfln u rj: i ^mm 2 
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(51) Int. CI/ 

C 0 8 F 20/00 



F I 
C08F 



scorns *M rS*|K5^BBBT 2 - 66 
C72)^?8^ Hi? #31 

Kajs#ifems^2045- 1 «^^i±i!7v 

C72)#6i!g« mm 

Hfisra B rtj 1-8 m V 

(72)%Bg# fifi 

B rfj 1-8 m V -»S;^1± 



20/00 



(72)|EfeH^^ OlBa filft 

^tPlfir^?&rS^?^/h«23#tifi :xr.^:^* 

F ^ — AC##) 4J011 M07 AC03 HA03 HB22 JB22 
KB22 

4J015 DM3 DA23 DA24 DA25 OA34 
DA35 

43100 AAOIP AA02P AA03P M06P 
AA15P AB02P AB03P AB04P 
AB07P AB08P AB09P AC03P 
AC04P ACllP AC23P PC2AP 
AC02P AG03P AG04P A302P 
A308P A309P AK32P AL03P 
AL04P AL05P AL08P AL09P 
ALIOP AL34P AL36P AL39P 
AL41P AL44P AL46P AM02P 
AM15P AM17P AML9P AM21P 
AM33P AM37P AIVW5P mASP 
ASOIP AS02P AS03P AS04P 
AS06P AS07P BAD3P BA04P 
BA05P BA31P BA56P BC02P 
BC04P BC43P CAOl CA03 
DAOl DA04 FA03 



TW'S RAGE BUNK 



(USPTQ) 



